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Abstract 
This research has been centered on examining the associations between stress and cortisol blood level, as well as on investigating 
the effects of a cognitive-behavioral therapy intervention with mindfulness elements on diminishing the stress and cortisol levels 
within a sample of 30 young adults (Mage = 27.9; SD = 5.37). The subjects completed the Perceived Stress Scale at the 
beginning of the therapy and after finalizing it. The blood samples have been collected before the intervention program and after 
a three months’ time at its ending. The values obtained post the cognitive-behavioral and mindfulness intervention reflected 
diminished levels of stress and cortisol. 
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1. Introduction 
The theoretical frame of stress and coping developed by Lazarus and Folkman (1984) has lead to the 
identification of more types of stressful factors. They can be represented by major catastrophic events, changes in 
one's everyday life and regular events which lead to people's reactions. Stress has a major impact on a human's 
organism. The responses given by the human body to the appearance and installation of stress are various and 
include blood pressure increase, metabolic acceleration, increase of gastric acid levels up to amplified experienced 
pain and others (Weissman, 1990).  
The increase of cortisol level reflects the presence of coping issues while facing a stressful situation (Dienstbier, 
1989), whether they interfere suddenly as a response to a specific stress factor, or they chronically manifest among 
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individuals following the difficulties to cope with daily issues. Such increases of the cortisol level are therefore 
correlated to psychological difficulties due to stress, in the same way in which the inhibition of the lymphokine 
secretion leads to immune functions blocking (Calabrese, Kling & Gold, 1987).  
Moreover, the increased levels of cortisol are correlated to the increase of symptoms specific to anorexia (Barnes, 
1986), anxiety (Maccari, Mormède, Piazza, Angelucci, & Le Moal, 1992), and especially sever clinic depression 
(Sachar, 1975).  
Studies which have revealed the fact that medulla-adrenal activation is related to people's involvement and effort, 
have also demonstrated that the existence of high cortisol levels can be associated to an increased state of irritation 
(Arnetz and Fjellner, 1986).  
Cortisol is a type of glucocorticoid, and its main role is to maintain and activate carbohydrate supply. In response 
to the low level of blood sugar the cortisol inhibits the protein synthesis in the lymphatic muscular tissue, freeing 
amino-acids through the blood flow. These amino-acids are added to an increased flow of glucose precursors and 
enzymes which form glycogen, in order to form precursors of employable carbohydrates.   
In a study conducted in 1995 Cohen, Kessler, & Gordon suggested the possibility that the high cortisol secretion 
might happen as a result of stress factors involving new situations and stimuli, unanticipated events and states of 
suspense. Other studies have presented results supporting other aspects that have been pointed out related to 
powerful stressors recorded among the investigated participants such as lack of control over a situation 
(Frankenhaeuser, 1979) and the existence of defensive coping mechanisms (Tsigos, & Chrousos, 2002). 
As the cortisol freely passes the circulatory system, it may produce various effects of numerous tissues it comes 
in contact with (Petrowski, Herold, Joraschky, Wittchen, & Kirschbaum, 2010). Even though the cortisol impact is 
diverse, the effects of high concentrations as a result of the appearance and installation of certain stress factors is 
still not fully understood (Goodman, 2010). Cortisol is a good barometer of distress, as on a large scale it only 
responses to psychological stress factors (Rosal, King, Ma, & Reed, 2004).  
The circadian rhythm of the cortisol is regulated according to the frequency of distinct secretion episodes through 
the day. As it has been shown the cortisol secretion is controlled by the hypothalamus - pituitary - supra-renal 
complex and the critical point is usually found during the first hours of the morning.  
Within the research made according to data found in previous studies (Wirtz, Känel, Emini, Suter, Fontana, & 
Ehlert, 2007) collecting blood samples has been established by agreement with the participants to be during morning 
hours (between 7 and 9).  
The first objective of the present research has been centered on examining the associations between the stress 
level and cortisol sampled by blood testing.  
The second objective has consisted in investigating the effects of a cognitive-behavioral therapy intervention with 
mindfulness elements on diminishing the stress and cortisol levels within a sample of young adults.  
The two work hypotheses have been the following: There is a positive correlation between high levels of stress 
and the presence of high levels of cortisol indicators. There are significant differences between the reported stress 
level before the psycho-therapeutic intervention and following it's ending among the investigated respondents.  
2. Method 
2.1. Participants and procedure 
The participants, college and master students, were engaged in cognitive-behavioral approach of personal 
development. The 30 people sample includes subjects aged between 24 and 39 years old, with a mean age of 27.9 
(SD= 5.37), 27 women and 3 men who voluntary participated to this research. This fact was firstly due to the 
researcher's request addressed to the participants to be available to a medical intervention, respectively blood test 
sampling during two moments, with a period of three months' time passed between the two samplings, according to 
the present quasi-experimental design. Thus, the people who agreed to participate to this experiment have completed 
the Perceived Stress Scale in two separate moments: at the beginning of the proposed cognitive-behavioral therapy 
intervention and after finalizing it. The blood samples have been collected twice: before applying the intervention 
program and after three months’ time at its ending. All participants have agreed to take the blood sample at a 
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medical private unit in Bucharest, within the established moment of the day, namely in the morning, between 7 a.m. 
and 9 a.m.  
2.2. Instruments 
The Perceived Stress Scale (PSS; Cohen, Kamarck, & Mermelstein, 1983) is an instrument of self-stress level 
evaluation for the life situations experienced by individuals composed by 10 items. The scale also predicts an 
objective biological marker of stress and increased risk for disease among persons with higher perceived stress 
levels. It was found that people with higher scores (suggestive of chronic stress) show high cortisol levels, 
depression, infectious disease etc.  
The blood cortisol level follows the steps of a regular blood sampling test, with no need of special preparations. 
The medical recommendation is that the sampling takes place in the morning, between 7 and 9 a.m. The regular 
values for adults recorded at this time of day are 5-23 mcg/dL or 138-635 nmol/L (information collected from the 
www.i-medic.ro website). In order to obtain a correct procedure a medical specialist has been consulted, who 
contributed with a series of specifications related to medical drugs ingestion which may contribute to temporary 
increase of cortisol concentration, out of which we can mention the following: anticonvulsants, atropine, 
benzodiazepine, clomipramine, oral contraceptives, cortisone, dioxide, diclofenac, estrogen, and others. Within the 
possible limits, criteria such as hyperthyroidism and obesity have been taken into consideration, which also 
contribute to increased concentration of blood cortisol.  
2.3. The cognitive behavioral and specific ACT interventions 
The cognitive-behavioral intervention which also includes ACT and mindfulness – specific elements has been 
structured within a 12 session’s program. Each session involved a work agenda which enclosed specific: objectives, 
techniques and feedback. The themes approached during the discussed group meetings have been concreted in a 
series of activities which all sighted to diminish stress and cortisol levels, which were recorded as being high among 
the participants.  
The group discussion themes where centred on: modalities of self-evaluation stress and coping strategies, taking 
up relaxation exercises as a main support instrument of diminishing the levels of stress.  
Other following themes consisted in concepts of acceptance, involvement and mindfulness and integrating them 
into working with stress. Applicative exercises have been conducted within the group and participants have received 
the prescription of continuing to practice them at home.  
The cognitive-behavioral and ACT program was moderated by two psychotherapists who have alternatively 
leaded the activity. 
3. Results 
Non-parametric statistical analyses have been made in order to study the existence of a correlation between the 
recorded stress level and the blood concentration of cortisol before applying the psychotherapeutic intervention, as 
well as to calculate the differences in levels of stress between the two moments (before and after the therapy 
sessions). 
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Table 1. Spearman's coefficient for the correlation between stress (PSS) and cortisol blood level pre-intervention; ** p < .01 
Cortisol 
Stress Correlation coefficient .489** 
Sig. (2-tailed) .000 
N 30 
The following utilized test was U Mann-Whitney. The results have shown that the scores for the stress variable 
were significantly lower after the respondents benefited from the cognitive–behavioral intervention program, as 
compared to the values registered in the pre-intervention phase (U= 19.5; N=30, p =0.000).  
 As for the cortisol level, a significant decrease has also been recorded during the ending of the cognitive – 
behavioral and mindfulness program.  
Table 2. U Mann-Whitney test statistics for the differences in stress and cortisol levels (pre and post CBT & mindfulness intervention) 
Stress Cortisol level 
Mann- Whitney U 19.500 22.500 
Wilcoxon W 79.500 87.500 
Z -3.451 -4.227 
Asymp. Sig. (2-tailed) .003 .002 
4. Conclusions 
As a conclusion we may say that the values obtained post the cognitive–behavioral and mindfulness intervention 
program reflect diminished levels of stress and cortisol concentration among the participants included in this study. 
Therefore, we may advance the idea that this fact is due to the implementation of such program. However, the 
results obtained here must be carefully studied both from an empirical and critical perspective.  
The need for such approach stands firstly from a study limit which is reflected by the small number of 
participants (due to the special conditions of instruments proposal and application). Another reason consists in the 
fact that perhaps it would be more relevant if the cortisol blood sampling was made experimentally in conditions of 
exposing the patient to stressful factors, immediately after such exposure, at least twice a day in order to obtain a 
control curve to be supported by the element of time. In addition, medical experimental evaluations which include 
the cortisol analysis should be correlated to other measures that have the same nature, such as arterial pressure and 
EKG and EEG tests when the issue of stress levels identification is needed within a clinical trial. 
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